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Abstract
Introduction: Among the segments and modalities of work, the 
mining activity is considered problematic with regards to the possibili-
ties of disturbances and occupational diseases that can be of physical, 
biological and social order.
Objective: determine the prevalence of musculoskeletal disorders in 
informal mining workers of the Seridó region in the state of Paraíba.
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Introduction
The study presents various concepts, which de-
termine the formation of human identity. Its impli-
cations relapse onto the physical, social and psycho-
logical balance of the individual, mobilizing human 
capabilities and triggering disorders between the he 
and the man [1].
Among the segments and modalities of work, 
the mining activity is considered problematic with 
regards to the possibilities of disturbances and oc-
cupational diseases that can be physical, biological 
and social [2]. Among these barriers, it is highlighted 
the Work-Related Musculoskeletal Disorders (WM-
SDs) that are among the leading causes of morbidity 
and disability in workers [3,4].
The considerations around this public health pro-
blem are due to the fact that these disorders are 
common in both developed and developing coun-
tries [4-10]. 
The WMSDs cover the medical conditions of the 
musculoskeletal system acquired by the worker ex-
posed to specific working conditions, contemplating 
inflammatory and/or degenerative disorders which 
affect tendons, nerves, muscles, joints, among 
others [3]. Such attacks result, especially in pain, 
numbness, heaviness, tingling, fatigue and functio-
nal disability [11], significantly reducing the ability to 
work and the worker’s quality of life.
Methods: 371 informal workers from the Seridó region participated 
in the study. The Nordic Musculoskeletal Questionnaire was used for 
the evaluation of the musculoskeletal symptoms.
Results: musculoskeletal symptomatology was reported by the ma-
jority of employees in one or more body segments (60.6%, n = 225). 
The lumbar region was the most affected (36.4%; n = 135). Men 
showed higher frequency of lumbar problems (p <0.01) than women. 
Workers of older age reported more musculoskeletal disorders in va-
rious body segments. The miners working more hours also reported 
higher prevalence of musculoskeletal disorders in some regions of 
the body. Those miners with longer service time also reported more 
musculoskeletal disorders present in some body segments.
Conclusion: informal workers from the Seridó region in the state 
of Paraiba presented high prevalence of musculoskeletal disorders, 
with greater problems in the lumbar and dorsal regions. The age, the 
length of service in the mining and the working hours contributed to 
the prevalence of musculoskeletal disorders. It is necessary to consider 
the working hours, the length of service and the age of workers to 
propose interventional measures.
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These injuries can be attributed to repetitive work 
or overload, to environmental factors and / or orga-
nization , the inappropriate use of equipment and 
the tasks associated with PSI pressure bounces on 
your desktop [12] .
Studies show that the working conditions (en-
vironment and organization), the biomechanical, 
psychosocial and individual factors are associated 
with the occurrence of musculoskeletal symptoms. 
The physical discomfort, the excessive work jour-
ney, inadequate and poorly designed workstation 
from the ergonomics perspective, intense rhythms 
of work, invariance of tasks, repeatability of move-
ments, physical exertion, poor posture for a long 
period of time, mechanical pressure on certain seg-
ments of the body, static muscular work, shock and 
vibration, are some of the collaborative factors for 
the onset of WMSDs in mining workers or in other 
productive sectors [10,13-16], corroborating with 
the low quality of life of the disabled workers, loss 
of productivity, lost workdays, spending with health 
care and payments to social security [17].
Nevertheless, no one knows for sure the actual 
impacts on workers from the informal mining mar-
ket and this is a confirming factor for the interest 
in developing research with this group. The infor-
mality, generally leads to instability of industrial re-
lations, subjecting them to dangerous conditions, 
unhealthy and arduous work in the sector [18].
The question is, however, what is the prevalen-
ce of musculoskeletal disorders in informal mining 
workers of the Seridó region in the state of Paraiba? 
Because of the need to offer help to improve the 
work environment, the quality of work life of the 
miners and the self-treatment in health.
From the foregoing, it is outlined as the objective, 
to verify the prevalence of musculoskeletal disorders 
in informal workers of mining from Seridó region in 
the state of Paraiba, in order to bring results to the 
mining industry about the impact of work on the 
health-disease process, especially musculoskeletal 
diseases.
Methods
An epidemiological and cross-sectional study, 
with a descriptive character, held in the Seridó Re-
gion of the State of Paraíba, with informal mining 
workers from the cities of Junco do Seridó, Salgad-
inho, Santa Luzia, São José do Sabugi, São Mamede, 
Várzea, Baraúna, Cubati, Frei Martinho, Juazeirinho, 
Nova Palmeira, Pedra Lavrada, Picuí, Seridó, Tenório, 
Pocinhos and Assunção.
There was the participation of 371 miners, 7.42% 
of the population universe, considering a degree of 
confidence of 95% and margin of error of 4.8%, 
obtained with the help of computer program called 
DIMAM 1.0 [19]. It is noteworthy that among those 
surveyed, most were male (93%), married (53.1%) 
and had an incomplete primary school education 
(53.1%).
The established inclusion criteria were: be an in-
formal worker from the mining sector, be linked to 
local mining cooperatives, be 18 years or older and 
accept voluntarily to participate in the research by 
signing the Informed Consent. The exclusion crite-
ria were: be working in the sector for less than 12 
months, be on sick leave or absent from work in 
the collection period.
For data collection there was the use of the 
Nordic Musculoskeletal Questionnaire prepared by 
Kourinka[20] validated by Pinheiro[21]. Kuorinka do 
not indicate that instrument as a basis for clinical 
diagnosis, but as useful element for the identifi-
cation of musculoskeletal disorders, therefore, able 
to provide significant element of diagnosis of the 
environment/workstation[20]. The questionnaire 
helps identify the presence of symptoms of pain, 
numbness, tingling or discomfort in regions of the 
body of the workers. It includes a human figure 
composed of nine anatomical regions: cervical, 
shoulders, arms, elbows, forearms, wrists/hands/
fingers, dorsal region, lumbar region, lower limbs, 
allowing the researched miner to show on the map 
the presence of musculoskeletal symptoms in the 
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body regions displayed, during the last 12 months. 
In those regions with the presence of musculoskele-
tal symptoms, the participant indicates whether the 
symptoms are or not associated with the performed 
work activity.
Data collection was carried out after the favora-
ble opinion of the Ethics Committee in Research of 
the University de Franca, report number 284.639. 
Data were collected between August 2013 and 
June 2014, tabulated and analyzed using the Statis-
tical Package Program for the Social Sciences (SPSS) 
version 21.0.
Considering the nonparametric nature of the 
data, verified by the Kolmogorov-Smirnov and 
Shapiro-Wilk tests, the Mann Whitney tests were 
used to compare the prevalence of musculoskele-
tal symptoms (disorders) between different sexes, 
and according to the age, length of service and 
working hours. The data were presented in relative 
frequencies (N), absolute (%), average, median and 
standard deviation. For all analyzes a 5% significan-
ce level was considered.
Results
Informal miners showed daily average working 
hours of 8.24+1.04 hours per day, with an average 
service time in the sector of 67.06+74.74 months.
Out of the 371 workers evaluated, 225 (60.6%) 
reported some form of musculoskeletal disorder. On 
the cases with symptoms attributed to work, the 
lumbar region was the most frequent (36.4%; n 
= 135) followed by the dorsal region (28.3%; n = 
105), as shown in Table 1.
Table 2 presents the results of comparisons bet-
ween presence and absence of symptoms for each 
of the body segments, considering age, length of 
service and working hours as independent variables. 
Analysis results showed that workers with symp-
Table 1.  Distribution of the occurrence of musculoskeletal symptoms by body segment among miners. 
Seridó region in the state of Paraíba, Brazil, 2014
Body segments
Musculoskeletal symptoms Symptoms assigned to work
n % n %
Neck/cervical region 50 13.3 42 11.3
Shoulder 61 16.4 55 14.8
Arms 77 20.8 67 18.1
Elbows 26 7.0 24 6.5
Forearm 40 10.8 31 8.4
Wrist/hand/fingers 63 17.0 49 13.2
Dorsal region 117 31.5 105 28.3
Lumbar region 154 41.5 135 36.4
Lower limbs 107 28.8 79 21.3
Source: Direct research, 2013/2014.
InternatIonal archIves of MedIcIne
Section: epidemiology
Issn: 1755-7682 
2015
Vol. 8 No. 183
doi: 10.3823/1782
© Under License of Creative Commons Attribution 3.0 License 5
toms of disorder in the neck and lower limbs, have 
significantly higher age (p <005), more working 
hours per day (p <0.05) and longer service time (p 
<0.05) in relation to workers who did not report 
any symptoms. The age is also significantly higher 
for workers who had symptoms in the shoulders, 
arms, elbows and forearms (p <0.05).
Discussion
When planning to meet a group of workers, it is 
interesting to have in mind the importance that the 
profile found can outline studies to solve the pro-
blems or at least to alleviate them. The results con-
firmed the existence of musculoskeletal disorders in 
some body segment of the miners, since most wor-
kers reported its occurrence in some region of the 
body (60.6%). The percentage of musculoskeletal 
symptoms found in this approach with the miners 
is considered relatively critical since national surveys 
with different professional groups reveal prevalence 
ranging from 38.5% to 94.0% [5-6,8-10] on the 
other hand, international study highlights the pre-
valence of musculoskeletal disorders among mining 
workers of 40.4% to 50.0% [4,7].
Table 2 – Comparison between the occurrences of musculoskeletal symptoms related to age, working 
hours and length of service. Region of Seridó in the state of Paraíba, Brazil, 2014
Body segments
Age in 
years
Working 
hours
Length of service in months
Median Median Median
Neck/cervical region
No 35.16 8.11 63.44
Yes 37.50* 8.39** 100.0**
Shoulders
No 34.47 8.15 36.07
Yes 42.00** 8.09 (ns) 57.60*
Arms
No 34.90 8.14 36.08
Yes 39.00* 8.12(ns) 55.50**
Elbows
No 35.07 8.13 37.48
Yes 41.80* 8.25 24.00
Forearms
No 35.11 8.12 36.96
Yes 40* 8.33* 45.60
Wrists/hands/fingers
No 35.23 8.13 37.23
Yes 36.67 8.19 39.00
Dorsal region
No 35.10 8.12 37.45
Yes 36.67 8.20 36.86
Lumbar region
No 34 8.12 36.33*
Yes 36.75 8.16 44.43*
Lower limbs
No 33.80 8.10 35.59
Yes 35.32** 8.30** 66.86**
Source: Direct research, 2013/2014.
*p < 0.05; **p<0.01 It indicates significant difference according to the Mann Whitney test.
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The findings accused musculoskeletal symptoms 
especially in the lumbar and dorsal region, indica-
ting these locations as the most affected by pain, 
numbness, tingling or discomfort by the physical 
effort required by the activity, resulting from long 
periods in inadequate postures (in a bent position, 
sitting and especially standing/upright), submitting 
these regions to exaggerated efforts. Also associa-
ted to this are, the invariability of tasks, the mecha-
nical pressure on the body segments mentioned, 
the static muscular work and the vibrations. Similar 
data were found in other studies [4,7], with higher 
frequency of musculoskeletal symptoms in the lum-
bar region [7] and dorsal region [4].
Although the affected regions were similar, the 
percentage of workers with disorders differs bet-
ween researches, as the lumbar region was cited 
by 36.4% of the workers, the dorsal by 28.3% and 
lower limbs by 21. 3%. The reasons for this diffe-
rence are due to the type of activity performed in 
the sector. Skandfer found many mining workers 
reporting musculoskeletal problems, with 50.0% 
with pain in the dorsal region [7]. In a study about 
the prevalence of musculoskeletal disorders among 
workers of underground mines in Zambia, found 
a prevalence of painful symptoms in 40.4% of the 
sample, with the dorsal region being the most 
affected[4]. Melzer  found a prevalence of 38.5% 
of pain in researched population of potters[10].
The data can be related to ergonomic conditions 
of the workplace, as most scholars agree that expo-
sure to ergonomic risk factors is a major contributor 
to the onset of painful manifestations and associa-
ted lesions [7,9,13, 14,16,22].
The living conditions of the workers, the condi-
tions of the workstations and working environment 
can induce direct consequences to the health of the 
miners, since the work in the industry exposes them 
daily to ergonomic hazards [10,23,24]. Among the 
ergonomic factors, the following stands out: the 
static muscle work, repetitive, monotonous, with 
inadequate postures (in the bent position, sitting 
and especially standing/upright), with mechanical 
pressure, vibrations and exhausting working hours, 
with considerable physical effort.
Guimarães  consider, therefore, that repetition is 
one of the most impactful risk factors on the occu-
rrence of WMSDs [10,25]. Apud  add the following 
to the previously mentioned: the intense physical 
effort, lifting, manual transport of weight, require-
ment of poor posture, excessive rhythms, shift work 
and working hours [8,26,27].
Other relevant data included the comparison bet-
ween age and symptoms of pain, numbness, tin-
gling or discomfort. The workers who had problems 
in the neck/cervical region, shoulders, arms, elbows, 
forearms and lower limbs were significantly older. 
Therefore, this variable was the one that was more 
associated to the symptoms.
The higher the age, possibly, the longer the acti-
vity in the mining, marked by repeatability, exhaus-
tion and the requirement of inadequate positions, 
characteristics which impact on the musculoskeletal 
system, leading to its wear and tear. Despite this, 
Melzer and Iguti, in a study about working condi-
tions and musculoskeletal pain in Brazilian ceramic 
workers, found no relationship between age and 
such disorders[10].
The daily working hours showed significant re-
sults with relation to problems in the neck/cervi-
cal region, forearms and lower limbs. Those who 
showed changes worked more hours per day. In this 
context, it is understood that a complicating factor 
may be the broad working hours, because, genera-
lly, professionals work around eight hours and this 
can force the musculoskeletal system.
A maximum of six hours of work per day are 
recommended by the Regulatory Standard 22 (NR-
22) of the Ministry of Labor and Employment [3]. 
This Regulatory Standard specifies the standards of 
safety and occupational health in the mines, aiming 
to reduce the risks of harm to the health of miners. 
To work less than eight hours daily can maintain 
an adequate production capacity, with tolerable fa-
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tigue and recovery from fatigue to work the next 
day[28,29].
Fernandes also found a close association bet-
ween workload and WMSDs, in other words, the 
musculoskeletal symptoms increased progressively 
with the increase of workload[8]. However, a more 
recent study found no significant relationship bet-
ween working hours and WMSDs [6,30].
Another factor that seemed important referred to 
the length of service in the activity, as people who 
had problems in the neck/cervical region, shoulders, 
arms, lumbar region and lower limbs possessed 
more years of service. This result is contrary to the 
study of Melzer and Iguti  that found no association 
between musculoskeletal symptoms and length of 
service, but corroborates with research performed 
by Barbosa who reported a significant association 
between length of service and emergence of WM-
SDs[6,10]. These results can still be related to the 
types of instruments used, or the lack of them, as 
well as to operational modes of the workers.
Conclusion
A high prevalence of musculoskeletal disorders 
among miners was found, with greater involvement 
of the lumbar and dorsal region. The age, length 
of service and working hours contributed for the 
prevalence of musculoskeletal disorders. By the fin-
dings, the imposition of measures that take into 
account the age, length of service and working 
hours should be done to reduce the prevalence of 
musculoskeletal disorders and improve the health of 
informal mining workers.
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